The transformation of the path integral measure under the reduction procedure in the dynamical systems with a symmetry is considered. The investigation is carried out in the case of the Wiener-type path integrals that are used for description of the diffusion on a smooth compact Riemannian manifold with the given free isometric action of the compact semisimple unimodular Lie group. The transformation of the path integral, which factorizes the path integral measure, is based on the application of the optimal nonlinear filtering equation from the stochastic theory. The integral relation between the kernels of the original and reduced semigroup are obtained.
Introduction
The standard approach to the path integral quantization of the gauge field theories is based on the Faddeev-Popov method [1] , by which a path integral over invariant variables is rewritten as a path integral over variables constrained by some gauge conditions. But in order to obtain such a representation it is necessary to separate the path integral measure on two parts related, correspondingly, with the gauge-invariant (independent) and the gauge-dependent (or group) degrees of freedom. However, in general it is unknown: does this separation of the path integral measure leads (or not) to a some Jacobian in the path integral measure.
In the present paper we consider the path integral quantization problem for the scalar particle which moves on a manifold with a given group action. In this problem, as in gauge field theories, an original manifold can be regarded as a total space of the principle fiber bundle. As a consequence of such a representation, we get a new way of the coordinatization of an initial manifold. The coordinate functions of a chart in the manifold atlas can be given by invariant variables related with the orbit space and by the groupvalued variables defined by the group element which "measures" the distance between the considered point in the total space of the fiber bundle and the base point which can be reached along the orbit.
The path integral quantization of our problem was considered in [2, 3] by using the definitions of the path integrals based on discrete approximations. In our papers [4, 5] , we studied the quantization of this problem with the help of the path integrals in which the path integral measures were defined by the stochastic processes. It was found there, that the factorization of the path integral measure can be performed by applying the nonlinear filtering equation from the stochastic process theory.
The description of the orbit space evolution in gauge field theories are usually given by the constrained (or dependent) coordinates. It means, that the corresponding variables should meet the additional conditions (the gauges). From the local point of view, these additional conditions (given by the system of equations) define a local submanifold in the original manifold. In turns, the submanifold can be regarded as a local section of the principal fiber bundle.
Since there is a local isomorphism between the initial principle fiber bundle and the trivial principal fiber bundle which has this local submanifold as the base space [6] , we can also make use these dependent coordinates as the coordinates on our principal fiber bundle.
If these local submanifolds (the local sections) are the parts of a some global submanifold (a global section) then our initial principal fiber bundle is a trivial one. And in this case, our dependent coordinates have the global meaning. But in general, there is no a global section in the principal fiber bundle. So, in a local neighborhood of the each point of the initial manifold, one should introduce its own dependent coordinates.
After performing the local factorization of the path integral measure into the "the group measure" and the measure that are given on the local section, one should to solve the problem of the definition of a some global measure related with the set of these local measures.
Recently [7] , it was found the possible solution of such a problem. In this paper it was shown a way of description of the global path integral measure in terms of the local measures. Therefore, from the principal point of view, the problem of the introduction of the dependent coordinates leads us to the consideration of the particular case of the trivial principal fiber bundle.
The representation of the orbit space path integrals as the integral over the dependent variables were studied in many papers (see, for example, [8, 9, 10] ). But the path integral measure factorization questions was not considered there. In the present paper, we will investigate the behavior of the path integral measure under changing the path integral variables for the dependent ones in the Wiener-like path integrals that are used to describe the "quantum" motion of the scalar particle on a smooth compact Riemannian manifold (without boundary) on which the free effective isometric action of the compact semisimple unimodular Lie group is given.
Definitions
The objects of our consideration will be the path integrals representing the solution of the backward Kolmogorov equation given on a smooth compact Riemannian manifold P:
In this equation µ 2 = m , κ is a real positive parameter, △ P (p a ) is a Laplace-Beltrami operator on manifold P, and V (p) is a group-invariant potential term. In a chart (U, ϕ A ) with the coordinate functions Q A = ϕ A (p), the Laplace -Beltrami operator is given as
where the matrix G AB (Q) is inverse to the matrix of the Riemannian metric G AB given in the the coordinate basis {
In order to get the Schrödinger equation from the equation (1) one should perform the transition to the forward Kolmogorov equation and then to put κ = i in obtaining equation. In case of some analytical restrictions imposed on the coefficients of the the backward Kolmogorov equation, its fundamental solution satisfies also a forward equation. However, the transition from the Wiener-like path integrals to the Feynman' ones is a special problem which needs an additional investigation and does not considered in the paper.
There are different representations of the solution of the equation (1) in terms of the path integral. We will use the definition of the path integral from [11] , together with the assumptions that all necessary analytical conditions for this take place in our paper. By [11] , the solution of (1) can be written as follows:
where η(t) is a global stochastic process on a manifold P, µ η is the path integral measure on the path space Ω − = {ω(t) : ω(t a ) = 0, η(t) = p a + ω(t)} defined by the probability distribution of a stochastic process η(t).
On charts (U, ϕ) in the atlas for the manifold P, the global stochastic process η(t) is defined by the local processes ϕ(η) = η ϕ (t) ≡ {η A (t)} that are solutions of the stochastic differential equations:
where the matrix X Ā M is defined by the local equality
Here and in what follows we denote the Euclidean indices by over-barred indices.
According to [11] , the global semigroup determined by the equation (2) acts in the space of smooth and bounded functions on P. It is defined by the limit (under the refinement of the time interval) of the superposition of the local semigroups (4) where, in turns, each of the local semigroupŨ η is related with the local representative of the global stochastic process η.
One of the main advantage of the definition (4) is that it gives us an opportunity to derive the transformation properties of the path integral of (2) by studying the local semigroupsŨ η 1 :
These local semigroup are also defined by the path integrals with the integration measures determined by the local representatives ϕ P (η(t)) = η ϕ P (t) ≡ {η A (t)} of the global stochastic process η(t).
Principal fiber bundle coordinates
The problem, which we consider in the paper, is related with the investigation of the reduction procedure in the dynamical systems with the symmetry. Due to the symmetry, the initial dynamical system is reduced to the system that can be described in terms of the invariant variables. The geometry of this problem is well developed [12] . A free (effective) action of the compact semisimple group Lie G on a smooth compact manifold P 2 leads to the orbit-fibering of the manifold P. And we can regard the manifold P as a total space of the principal fiber bundle P (M, G) where the orbit space M is a base space.
The principal bundle picture means that locally manifold P has the product structure:
is an open neighborhood of the point x = π(p) which belongs to the chart (U x , ϕ x ) of the bundle P (M, G). Therefore, we can equally use the principal bundle coordinates for the coordinatization of our manifold P. In other words, we can express an initial coordinates Q A of the point p in terms of the principal bundle coordinates (
We could take the set of the functionally independent and G-invariant functions that are solutions of the special differential equations as the invariant coordinates x i (Q) (the orbit space coordinates) of a point. However, in many cases finding of solutions of these differential equations becomes a very difficult problem. Hopefully, there is also an another method of the 1 In the following, we omit the the potential term of the Hamiltonian operator as it is inessential for us in performing the path integral transformations. It will be recovered in final formulas.
2 In our case this is an isometric action on a Riemannian manifold.
orbit space coordinatization in which the necessary invariant coordinates are introduced with the help of the gauge constraints. It is supposed, that in each sufficiently small neighborhood of the point p, belonging to the manifold P, there are a set of the functions {χ α (Q), α = 1, . . . , N G }, that can be used (by the equations χ α (Q) = 0) to determine a some local submanifold of the manifold P. It is required that the submanifold should have the transversal intersection with each of the orbits. Then the coordinates on the manifold P can be introduced as follows.
By our assumption, we have the action of the group G on the manifold P: p = pa, or in coordinates:
, where Q A are the coordinates of a point p. We assume that it is a right action, i.e., (pa 1 )a 2 = p(a 1 a 2 ):
where Φ is the function which determines the group multiplication law in the space of the group parameters.
The group coordinates a α (Q) of a point p are defined as a coordinates of that group element which carries the point p to the local submanifold {χ α (Q) = 0}. These group coordinates are given by the solution of the following equation:
The invariant coordinates x i (Q) of p are the coordinates of that point of the submanifold {χ α (Q) = 0} which is obtained from the point p under the action of the group element with the coordinates a α (Q). If the submanifold {χ α (Q) = 0} is given parametrically: Q A = Q * A (x i ), the coordinates x i (Q) are defined by the equation:
We refer to [13] where this way of the coordinatization was considered and where the geometrical generalization of the Bogolubov coordinate transformation method from [14] was obtained. The path integral transformation induced by replacement of coordinates
) and the factorization of the path integral measure was considered in [5] . In the present paper we study the same problem, but now together with the group coordinates a α (obtained by previous method) we will use the constrained (or dependent) coordinates Q * A : {χ α (Q * A ) = 0} of the corresponding point on the local submanifold {χ α = 0} of the original manifold P.
We will assume, that these local submanifolds form a global submanifold Σ in the original manifold P. Therefore, our principal fiber bundle P (M, G) is a trivial one.
Provided that the coordinates Q * are constrained: {χ α (Q * ) = 0}, the initial coordinates Q A of a point p are given by the equation
. Later we will see that an apparent ambiguity of a transition from Q A to (Q * A , a α ) is compensated by the presence of the corresponding projection operators in resulting expressions.
The representation of a Riemannian metric of the manifold P in new coordinates (Q * A , a α ) is derived from the transformation of the coordinate vector fields. It is given as follows:
Here
β µ (Q) -the matrix which is inverse to the Faddeev -Popov matrix: 
. In (5), this projection operator is restricted to the submanifold {χ α = 0}:
The formula (5) is similar to the corresponding formula from [9, 15] . On treatment of the dependent coordinate we refer, for example, to [16] .
As an operator, the vector field ∂ ∂Q * A is defined by the rule:
where P ⊥ is a projection operator on the tangent plane to the submanifold given by the gauges:
Here (χ ⊤ )
A β is a transposed matrix to the matrix χ ν B :
The above projection operators have the following properties:
In new coordinate basis the metric G AB is written as a metricG AB (Q * , a) with the following components:
where the projection operators P ⊥ depend on Q * , i.e., they are restricted to the submanifold,
The pseudoinverse matrixG AB (Q * , a) to the matrix (6) is as follows:
In (7),v σ ν ≡v σ ν (a) and other components depend on Q * . The pseudoinversion ofG BC means that
The determinant of the matrix (6) is equal to
It does not vanish only on the surface {χ = 0}. On this surface det(P ⊥ ) C B is equal to unity.
Transformation of the stochastic process and the semigroup
In result of the coordinate replacement, the local stochastic processes η A (t) on the principal fiber bundle, will get their new representations. Applying the methods of [11] to obtained local processes we can form a new global process ζ(t). It means that we have performed the transformation of the global process η(t) to the process ζ(t).
The global process ζ(t) has two kind of the local components: (Q * A (t), a α (t)). The components a α (t) describe the part of the stochastic evolution that originates from the stochastic evolution that was given on the group G. The Q * A (t)-evolution has its origin in the stochastic evolution given on the submanifold Σ.
Although the process Q * A (t) is described in terms of the dependent coordinates, the transformation of the local stochastic process η A (t) for the process ζ A (t) = (Q * A (t), a α (t)) is, in fact, the phase space transformation of the process η A (t). It take place because the variables Q * A are constrained by the condition: χ α (Q * ) = 0 and it is valid for the stochastic processes too. But it is known that the phase space transformation of the stochastic processes does not change the probabilities. It means that the action of the local semigroupŨ η on a function ϕ 0 (p) is equal to the expectation of the transformed function given a σ-algebra generated by the transformed process ζ A (t). On charts of the manifold P, this transition to new coordinates can be considered as follows. The local semigroup
for the process η(t) which is restricted to the chart (V p , ϕ P ),
can be written as
The phase space transformation of the local stochastic processes
transforms the local semigroupŨ η :
Notice, that there is a local isomorphism of the principal fiber bundle P (M, G) and the trivial principal fiber bundle P Σ = Σ × G → Σ [6, 7] . From this fact it follows that we can introduce such charts in the atlas for the total space P of the principal fiber bundle P (M, G) that are related with the submanifold Σ.
Therefore, in our local semigroups we should take the expectation values with respect to the measures defined by the probability distribution of the local processes ζφ P (t) = (Q * A (t), a α (t)). If these processes are consistent with each other on overlapping of the charts, we can define, by the method of [11] , the global process and global semigroup In turns, the fact of the consistence of the local processes is verified by studying the transformations of the local stochastic differential equations that are used to define the local stochastic processes.
Stochastic differential equations
Let us consider the stochastic differential equation for the component Q * A of the local stochastic process ζ A (t) = (Q * A (t), a α (t)). We suppose that the stochastic differential equation for this variable has the following form:
where we should define explicitly the drift and the diffusion coefficient. Being subjected to the constraint condition χ α (Q * ) = 0, the coordinates Q * A are the functions of Q A :
The stochastic variable η A (t) will have the same dependence on the stochastic variable Q * A (t). Applying the Itô differentiation formula to the stochastic variable Q * A (t) we rewrite the left-hand side of the equation (8) as follows:
Then, putting an expression of the stochastic differential dη A (t) from (3) into the right-hand side of (9), we obtain:
where Γ E P B are the Christoffel coefficients for the Riemannian metric G AB . In order to express the stochastic variable η A (t) in the last equation in terms of Q * A (t) and a α (t) we make use the equation
). After such a transformation we find that the coefficient which stands at the differential dt in the obtained expression will be the drift of the equation (8) . And, correspondently, the term at the stochastic differential dw(t) will be the diffusion coefficient. As a result we obtain the following equation for Q * (t):
In this equation all variables depend on Q * (t) and by additional lower indices we denote the corresponding derivatives. (For example,
. The drift term of equation (11) has another representation, which is related with the geometrical objects that are specific for the considered problem. In order to the derive this representation we make use the following expansion of the operator Laplace -Beltrami from [3] :
where
, and ∇ A is the symbol of the covariant derivative which is obtained from the Christoffel coefficients for the original Riemannian metric G AB (Q).
If we replace Q for (Q * , a) in (12), then it can be shown that the drift in (11) 
The projection is given with the help of the transformed metricG AB as follows:
where before taking the projection one should change the variables Q in j 
in which all the values from the right-hand side depend on Q * and by
The relation of b A I (Q * ), which comes from the first term of an expansion of the laplacian in (12) , with the geometry of the problem can be found as follows.
In the local picture, the projection onto the orbit space M, which is locally isomorphic to Σ, is realized by replacement of the coordinates:
. Under this replacement the first term in the right-hand side of equation (12) transforms into the Laplace -Beltrami operator of the manifold (M, h ij ) with the induced metric
We can also regard the orbit space as a submanifold of the (Riemannian) manifold (P, G H AB (Q)) with the degenerate metric G H AB . The orbit space diffusion is described locally by the following stochastic differential equation:
in which the Christoffel coefficients correspond to the metric h ij (x). But, besides the standard description of this diffusion in terms of the internal variables that are given on the submanifold, there is a description of the same diffusion with the help of the stochastic differential equation defined in terms of the variables of the external manifold. In [17] , it was considered the particular case of such a description when it was used the Euclidean space as an external manifold. It is not difficult to find a similar discription for a general case (see Appendix A).
To derive the corresponding stochastic differential equation of our problem one should repeate the evaluation that was done in Appendix A.
We remark, that in our case the metric G H AB of an external manifold is degenerated one. Therefore, instead of the relation (A.4) from Appendix A we will have
In (13), by the derivatives we mean the following:
.
Repeating all the steps that was done in the Application we can show that in result of the replacement of the variables the drift of the obtained stochastic differential equation coincides with the coefficient which stands at the first partial derivative over Q * in the term that arise from the first term of the expansion of the laplacian in (12) . Hence, this drift coincides also with b I . The last means that b I should be related with the geometric values that characterize the orbit space.
Performing the aforementioned transformations we get the following expression for b I :
where j I is the mean curvature vector of the orbit space. It can be evaluated as follows:
But, as a function, the mean curvature is given on a submanifold. So, similarly to that as was done in the Application A, we can redefine the stochastic variable Q * (x(t)) for a new stochastic variable Q * (t). (We denote a new stochastic variable by the same latter.)
Notice, that from equation (13) 
Therefore, in result of the transformation of equation (8) we get the following stochastic differential equation:
where all the values from the right-hand side now depend on Q * (t) and we have introduced a new notation for b A II . In new notation it is denoted by j A II . As for the stochastic differential equation for the group variable a α (t), it can be obtained by the same method as it was done for the variable Q * A (t). It can be found that this equation is the following: Therefore, the stochastic process ζ(t) is given locally by the solution of the stochastic differential equations (14) and (15). On charts of the manifold the set of the solutions of these equations determine the local stochastic evolution families of mappings of the manifold P.
As in [11] , with these local families it is possible to define the global stochastic process ζ(t) which consist of two components related with the stochastic evolution on the submanifold Σ (the gauge surface) and with the stochastic evolution on the orbit of the principal fiber bundle.
The performed transformation of the stochastic process η(t) results to the corresponding transformation of the global semigroup (4). Now our semigroup is determined by the superposition of the local semigroupsŨ ζ ϕ P :
wherẽ
0 , a(s) = θ 0 . We will write this global semigroup in the following symbolical form:
, θ a ) and we have taken into account the omitted potential term.
From (14) and (15) it follows that the coordinate representation of the differential generator of the semigroup related with the stochastic process ζ(t) is given by
Here, all the values, except forL, depend on Q * .
Factorization of the path integral measure
In [4, 5] , a new method of factorization of the path integral measure was proposed. Here, we will apply it to our case of constrained (by the equation χ α (Q * ) = 0) integration variables. The main idea of [4] was in exploiting the stochastic differential equation from the nonlinear filtering theory [18, 19] . This equation describes the evolution of the conditional mathematical expectation of the signal process ( the process a(t) in our case) with respect to the σ-algebra generated by an observable process (the stochastic process Q * (t)). In order to make use of this equation we transform each local semigroup U ζ ϕ P from (16) as follows:
The above transformation is based on the properties of the conditional expectation of the Markov processes. Such a path integral transformation can be also regarded as an analog of the transition from the multiple integrals to the repeated ones in the ordinary integration. Being the integrand of the "repeated" integral, the conditional expectationˆ
should satisfy the nonlinear filtering equation. With account of our stochastic differential equations (14) and (15), we get that it will be as follows:
Further transformation of the equation (18) 
(d λ is a dimension of an irreducible representation and dµ(θ) is a normalized ( G dµ(θ) = 1) invariant Haar measure on a group G).
Then, in a similar manner as it was done in [4, 5] one can derive the stochastic differential equation for the conditional expectationD λ pq :
in which (J µ )
are the infinitesimal generators of the repre-
Notice, that in general, the conditional expectationD λ pq (Q * (t)) depend also on the initial points Q * 0 = Q * (s) and θ α 0 = a α (s) besides the of the stochastic processes Q * (t).
The solution of the linear matrix stochastic differential equation (19) can be written [20] as:
is a multiplicative stochastic integral. This integral is a limit of the sequence of time-ordered multipliers that have been obtained as a result of breaking of a time interval [s, t]. The time order of these multipliers is given by the direction of the arrow aimed to the multipliers at greater times. With account of the representation forD λ pq obtained in (20) and (21) we rewrite our local semigroup (17) as follows:
where we have taken into account that
In order to obtain the global semigroup by the methods of [11] one should break the time interval [t a , t b ] and should take the superposition of the local semigroups that are similar to (22) . Then, the global semigroup for the global process is obtained as a limit (under the refinement of the subdivision of the time interval) of the superposition of these local semigroups. The relation between the global semigroup obtained in result of the limiting procedure can be written simbolically in the following form:
where ξ Σ (t) is a global stochastic process defined on the submanifold Σ. This process is described locally by the equations (14) .
Thus, our initial original path integral has been rewritten as the sum of the matrix semigroups (the path integrals) that are given on the submanifold Σ. The differential generator (the Hamiltonian operator) of these matrix semigroups is
where (I λ ) pq is a unity matrix. The operator acts in the space of the section Γ(Σ, V * ) of the covector fiber bundle, which is associated with the trivial principal fiber bundle π : Σ × G → Σ. The scalar product in this space of the sections is defined as follows:
where dv Σ is the Riemannian volume element of Σ. An integration measure of the scalar product of the formula (25) has been obtained from the Riemanian volume element of the manifold P, in which we have changed the variables Q A for (Q * i , a α ). Also, we have used an equality:
to the surface Σ. Performing the transformation of the measure in the integral (25), we can also to present the scalar product as
By taking an inversion of (23) we get the representation of standing under the sign of sum semigroups (the path integrals) in terms of the semigroups that are given on the manifold P. As in [5] , we will do it for the kernels of the corresponding local semigroups.
Provided that the analytical restrictions are fulfilled, the semigroup from the left-hand side of (23) ) can be presented as
Using the partition of the unity subordinated to a local finite covering of the manifold P and having in mind that there is a local isomorphism of P Σ (Σ, G) with the trivial principal fiber bundle ϕ
by which a chart of the atlas of the manifold P is changed for the chart ϕ
we get the following expression for the right-hand side of (26):
(27) where dv(Q * ) is the same volume measure as in (25) and
Haar measure on a group G. Also, the right-hand side of (23) can be presented locally as
(28) Comparing (27) and (28) we find the relation between the local Green functions:
which, with account of the unimodularity of the group G, can be easily reversed:
In this formula e corresponds to the unity element of the group G and
Since in the paper we have confined ourselves by the case of the trivial principal fiber bundle, then the gluing these local Green functions to the global Green functions can be done with the transition coordinate functions defined for the charts of the manifolds.
Hence, the equality (29) can be extended from the local charts to the whole manifold and in result we obtain the relation between the Green function defined on the global manifolds:
The path integral from the left-hand side of this equality can be written symbolically as
The semigroup defined by this kernel acts in the space of the equivariant functions:ψ
, that are isomorphic to the functions ψ n from the space of the sections Γ(Σ, V * ) of the associated covector bundle:
The method by which we have obtained the integral relation between G λ mn and G P , can be regarded as the realization of the reduction procedure in the path integrals for the dynamical systems with a symmetry. The reduction onto the zero-momentum level, i.e., when λ = 0, establishes the the relation between the path integrals that are used for descriptions of a quantum motion of the scalar particle on an initial manifold P and on the the orbit space manifold M.
In our case, in order to represent the motion on the orbit space, we have used an additional gauge surface ξ Σ , on which the corresponding diffusion was given by the stochastic differential equations (14) . In these equation there is an "extra" term, the drift j II , which is not directly related to the orbit space M. Without this term we would have the stochastic process which could completely correspond to the diffusion on the orbit space.
In path integrals the transformation in which we change the stochastic process ξ Σ with the local stochastic differential equation (14) for the process ξ Σ , with the stochastic differential equation
can be made with the help of the Girsanov transformation formula. In our case, because of the presence of the projection operators in diffusion matrices of equations (14) and (32) we have the degenerate diffusion matrices. It restricts the application of the standard Girsanov formula.
But if we will remain in the frame of the predefined ambiguities, that originate from using of the projection operators, we can still derive the Girsanov formula. In our case it will be also based on the uniqueness (modulo the above ambiguity) of the solution of the parabolic differential equation with the operator given by the diagonal part of the operator (24) and on the application of the Itô differentiation formula for the composite function together with the account of the following formula:
In result, the Radon-Nicodim derivative of the measure µ ξ Σ with respect to the measure µξ Σ will be as follows:
Performing such a change of the integration variables in that path integral which is obtained as a result of the reduction to λ = 0 momentum level, we get the following integral relation:
where the kernel G Σ is presented by the path integral
The semigroup determined by this path integral acts in the space of the scalar functions given on Σ.
Remarks, that there is a difference between the formula obtained here and an analogous formula from [5] . In the present formula the reduction Jacobian has an additional stochastic integral. It is possible to get rid of this stochastic integral with the help of the corresponding Itô identity. As it needs an additional investigation we does not make this transformation in the present paper.
Conclusion
From our path integral transformation it follows that the path integral measure is not invariant under the reduction (the formulas (30) and (31)).
The obtained reduction Jacobian reveals an interesting geometrical structure. Namely, it is related with the mean curvature vector of the orbit over the point belonging to the base space in the principal fiber bundle. After replacement of the variables in the path integral this mean curvature together with the mean curvature of the orbit space adds to the standard drift term of the stochastic differential equation (14) .
We may suppose that the sum of two mean curvature comes from the mean curvature of the manifold P provided that it is considered as being embedded in some manifold with a bigger dimension.
Q
A (x i (t)). As for the stochastic variables x i (t), we will assume that they satisfy the equation (A.1) .
Then, comparing the result of such a differentiation with the expression in the right-hand side of (A.2), we find that the coefficient a A is equal to where j A is, in fact, the function given on a submanifold, i.e., j A ≡ j A (Q(x)). This follows from the fact that the mean curvature can be also defined without using an explicit coordinate expression (for example, by the Weingarten map).
Before proceeding to the determination of the diffusion coefficientX These equations defineX
At last, redefining the coordinates Q A (x(t)) of the stochastic process for new coordinates Q A (t) (together with the requirement, that at the initial moment of time a new process was also given on a submanifold ), we get the following local stochastic differential equation for the components of the stochastic process on a submanifold M:
where all the functions in right-hand side of this equation depend on Q A (t).
